Introduction

22
The Order Chiroptera represents one fifth of all extant Mammals with well over 1116 recognized 23 species (Simmons, 2005) , but the true diversity still remains underestimated in many places and 24 taxonomic issues are continuously revised. Molecular data and phylogenetic reconstructions coupled 25 with careful morphological comparisons provide an integrative framework that helps to better 26 understand the evolution of this biodiversity and has been applied successfully in bat taxonomy 27 (Goodman et al., 2009 ). We apply here such an integrative approach to resolve the taxonomic status of 28 small Neotropical molossid bats of the genus Molossus. 29 30 Thomas (1905) described Molossus barnesi (Molossidae) from a single female specimen collected at 31
Cayenne, French Guiana. Since then, this taxon was variously considered as a species on its own, or 32 synonymized with other small Neotropical molossids. For instance, M. barnesi was synonymized with 33 small forest fragments. The locality of Cacao (04°34'30'' N; 52°27'10'' W) lays ca. 45 km to the southof Cayenne and is set in an agricultural landscape comprised of various orchards and small plots of 72 organic vegetables, with some secondary forest remains in its immediate vicinity. 73 74 Capture methods included mist nets (2.6 × 6 m and 2.6 x 9 m; mesh size = 16 mm) set close to the 75 edges of roofs from where the molossids were leaving their roost at dusk. Upon capture, bats were held 76 temporarily in individual cotton bags. Prior to release, each animal was aged (only adults with 77 completely fused phalangeal epiphyses were considered), sexed and measured for the following three 78 external measurements (with a dial calliper to the nearest 0.1 mm): forearm length (FA; taken from the 79 tip of the elbow to the wrist with the wing held closed), length of metacarpal of third (MC3) and of 80 fourth digit (MC4; measured on the dorsal side of the wing held flat on a solid surface, from the basis 81 of the wrist to the tip of the metacarpal). A selection of 50 specimens (see list in Appendix A) were 82 kept and euthanized following the guidelines of the American Society of Mammalogists for the use of 83 wild mammals in research (Sikes and Gannon, 2011) . These specimens were preserved as scientific 84 vouchers for further morphological and genetic analyses. A fragment of chest muscle was kept in 95% 85 ethanol and specimens were fixed for one day in 10% buffered formalin, and stored in 70% ethanol. As 86 no specific decree conserving bats outside protected areas exist in French Guiana, no specific legal 87 authorization was required for captures and handling of bats. 88
89
Morphology 90
Reproductive status was acquired from external characteristics (e.g. enlarged nipples or testis) or from 91 gross examination of dissected specimens (Racey, 2009) . In addition to the three external characters 92 taken on all bats (FA, MC3 and MC4), tibia length (TI), tail length (TL), wingspan (WS), weight 93 (expressed in grams) and length of mid-dorsal fur (DF) were also recorded on each vouchered 94 specimen. Nine cranio-dental measurements were taken on the cleaned skulls with a dial calliper 95 (accurate to 0.05 mm) following the methods detailed in Simmons and Voss (1998) except when noted: 96 greatest length of skull (bone-to-bone: GLS), maxillary toothrow length (MTL), condylo-incisive 97 length (CIL), breadth across canines (BaC), zygomatic breadth (ZB), mastoid breadth (MB), braincase 98 breadth (BB), post-orbital breadth (PB) and outer breadth across molars (BaM). Because sexual 99 dimorphism is common in Molossidae, including in the genus Molossus (Freeman, 1981; Willig and 100 Hollander, 1995), we determined its significance with Mann-Whitney tests (as implemented in the 101 software PAleontological STatistics: Hammer et al., 2001) . As most historic specimens are females and 102 also to avoid the confounding factor of sexual dimorphism, the following global morphological 103 comparisons were based only on a subset of 48 female molossids. This subset included 21 M. barnesi 104 from French Guiana (including the two females studied by Simmons and Voss, 1998) gene Cytochrome oxydase 1 (CO1) was amplified as recommended by Borisenko et al. (2008) . After 117 amplification, PCR products were sent for purification and sequencing at Cogenics (Takeley, UK), 118 using the same primers as for amplifications. Of the ca. one hundred sequences of small Molossus 119 already available in GenBank, we selected a subset of 15 distinct haplotypes to represent 1 or 2 120 individuals each of the taxa coibensis, molossus and rufus living in the areas of sympatry (Panama, 121 Ecuador and the Guiana Shield). Together with these 15 sequences retrieved from GenBank (Accession 122 numbers in Appendix B), the six sequences generated here were aligned and checked manually with 123 Together with the phylogenetic trees, we estimated the haplotype network of Molossus spp. sequences 138 using Network 4.5.0. and the Median Joining (MJ) network algorithm (Bandelt et al., 1999) . 139 distribution of FA lengths measured in these colonies for each sex separately. Measurements of the 128 144 females (53 from Remire-Montjoly and 75 from Cacao) and 68 males (27 and 41, respectively) show 145 clear bimodal distributions, with little or no overlap between the two morphotypes found in syntopy 146 ( Figure 1 ). According to these clear differences, all females with a forearm smaller than 37.1 mm and 147 all males with a FA smaller than 37.4 mm were assigned to the M. barnesi morphotype, whereas the 148 larger specimens were assigned to M. molossus, as suggested by Simmons and Voss (1998) . As 149 expected, all other external measurements correlated with size differed significantly between those two 150 species identified by their forearm size (Table 1) . Intraspecific sexual dimorphism, whereby males are 151 larger than females, was also significant in the digit measurements (MC3 and MC4) of M. barnesi but 152 not in those of M. molossus, as shown in Table 2 . 153 154 Cranio-dental measurements also revealed the existence of a significant overall sexual dimorphism (p < 155 0.01), with males being larger that female at most variables (GLS, CIL, ZB, MB, BB and BaC). Regarding the cranio-dental variables, we observed that M. barnesi and M. molossus have similar 220 measurements in the breadth of the skull (expressed by ZB, MB, BaM, BB or BaC) but differ for length 221 measurements (i.e. GLS, CIL, MTL or PB). Thus, the skull of M. barnesi is relatively shorter than that 222 of M. molossus for similar breadth. This difference again corroborates earlier remarks on skull shape 223 mentioned for those two species in Brazil (Pimenta et al., 2014) . Another qualitative discriminant 224 character proposed by Simmons and Voss (1998) and also noted by Pimenta et al. (2014) has proven its effectiveness in several other studies of bat identification (e.g. Clare et al., 2007 Clare et al., , 2011 243 Lim, 2012) , this example of morphologically recognizable taxa which do not show necessarily 244 appreciable genetic differentiation indicates that more rapidly evolving genes (such as some fast-245 evolving nuclear introns or the mitochondrial control region) might be necessary to reach a better 246 phylogenetic resolution. 247
Panama and Ecuador and do not form distinct haplogroups (Figure 3) . Notably, the later include 250 representative sequences of M. coibensis sampled close to the type-locality of this taxon in Panama and 251 identified with multiple morphological, bioacoustics and molecular characters (Gager et al., 2016) . 252
Again, such close genetic relatedness and lack of reciprocal monophyly calls into question the 253 taxonomic distinctness of these two taxa. 254
Based on our new univariate and multivariate morphological comparisons, we further demonstrate that 255 animals assigned to M. coibensis from Brazil (Correa da Costa et al., 2013) and to M. barnesi from 256
French Guiana are indistinguishable, whereas all M. molossus are clearly set apart on this morphospace 257 (Figure 2 ). Although none of the specimens of M. coibensis from near the type-locality in Panama 258 could be added to this multivariate analysis, measurements of the type specimen (Table 4 ) and direct 259 morphological comparisons made by earlier researchers (Dolan, 1989; Eger, 2008; Gregorin et al., 260 2011) also confirm that coibensis and barnesi cannot be distinguished elsewhere. Given all available 261 genetic and morphologic evidences, we thus recommend to consider M. barnesi as a junior synonym of 262 M. coibensis. This proposed synonymy would also solve the critical issue raised by Gregorin et al. 263 (2011) concerning the apparent lack of M. coibensis in some areas of the Guiana Shield (Lim and 264 Tavares, 2012) , whereas it is found further south to the Mato Grosso and the Atlantic Forest biome in 265
Brazil (Paglia et al., 2012; Correa da Costa et al., 2013; Pimenta et al., 2014) . Given the 266 anthropophilous character of the species in French Guiana (reported so far as M. barnesi) and 267 elsewhere, we anticipate that more localities of M. coibensis throughout South America will fill gaps 268 between the current scattered occurrences for this species. In conclusion, we concur with Gregorin et 269 al. (2011) that a more global taxonomic review concerning other small taxa of the genus Molossus 270 living in tropical South America is needed, as the exact number of distinct biological species contained 271 in this group is still debated. Unusually divergent barcode sequences of a small Molossus sp. found in 272 the Kanuku Mountains of Guyana (Lim and Engstrom, 2001 ) even suggest that additional cryptic 273 species might occur in the region (Clare et al., 2007) . 
